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If a check is not attached, authorization is given to charge the amount indicated in the above sentence to Deposit 
Account No. 13-3402; two copies of this page being attached for this purpose. 

Please charge my Deposit Account No. 13-3402 in the amount of S_ 
attached. 

The Commissioner is hereby authorized to charge any deficiencies or credit any overpayment in payment of the 
following fees associated with this communication or otherwise due during the pendency of this application to Deposit 
Account No. 13-3402. 

a Any filing fees under 37 CFR §1.16 for the presentation of extra claims. 
2) Any patent application processing fees under 37 CFR §1.17. 



Cancel in this application original claims 



. of the prior ajjpjication before calculating the filing fee. 



Amend the specification by inserting before the first line the senj 
This is a □ continuation, H division, of application Serial Nff r "08/738.768 



filed October 28. 1996 . -. 



Priority of application No. 95/12706 filed on 27 October 1995 in France is claimed under 35 U.S.C. §119. 
The certified copy has been filed in prior application Serial No. 08/738.768 filed October 28. 1996 
The prior application is assigned of record to ELF ATOCHEM NORTH AMERICA INC. . 

The power of attorney in the prior application is to I. William Millen. Rep. No. 19.544: John L. White.. Rep No 
17.746; Anthony J- Zelano, Reg. No. 27.969: Alan R J Braniean. Reg. No. 20.565: John R. Moses. REy No 
24,983; Harry B. Shubin, Reg. No. 32.542: Dia n a Hamlet-King. Reg. No. 33.302: Richard I. Traverso. Reg No 
30,595; Richard E, Kurtz, Reg. No. 33,936: John A. Sopp. R eg. No. 33.103: and Richard M. Lehovito. Rc ? . No. 
37.067 . 

es a. The power appears in the original papers in the prior application. 

x b. Address all future communications to MILLEN, WHITE, ZELANO & BRANIGAN, P.C. 

13. Et A preliminary amendment is enclosed. 

14. □ An Information Disclosure Statement is enclosed. 

15. K Incorporation By Reference. 

The entire disclosure of the prior application, from which a copy of the oath or declaration is supplied under 
Box 2, is considered as being part of the disclosure of the accompanying application and is hereby 
incorporated by reference therein. * " 
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- Attorney of Record 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Divisional Application of 



Box PATENT APPLICATION 



Chris BERTELO et al. 



Examiner: I. Zemel 
(Anticipated) 



Serial No.: Unknown 



Filed: June 2, 1998 



Group Art Unit: 1505 
(Anticipated) 



For: 



IMPACT ADDITIVE OF THE CORN/SHELL TYPE FOR 
THERMOPLASTIC POLYMERS 



Preliminary Amendment 



Assistant Commissioner for Patents 
Washington, D C. 2023 1 

Sir: 

Prior to examination, Applicants wish to amend the above-identified application as 
indicated below. 

IN THE CLAIMS : 

Cancel claim 35, without prejudice to or disclaimer of the subject matter 
contained therein. 

Amend claims 1 through 40 as follows: 

1 . (Amended) A polyvinyl chloride composition containing an impact [Impact] 
additive of the core/shell type composed of a core based on alkyl acrylate or on a 
polyorganosiloxane rubber and a shell based on poly(alkyl methacrylate), or on a styrene- 
acrylonitrile copolymer, characterized in that the said impact additive comprises from: 



a) 70 % to 90 % by weight of a crosslinked elastomeric core which is composed; 
1) of 20 % to less than 100 % by weight[, and preferably of 20 % to 90 %,] of 



a nucleus composed of a copolymer (I) of n-alkyl acrylate, the alkyl group of which has a 
carbon number ranging from 5 to 12, [or of a mixture of alkyl acrylates, the linear or branched 
alkyl group of which has a carbon number ranging from 2 to 12, or of a polyorganosiloxane 
rubber,] of a polyfunctional crosslinking agent possessing unsaturated groups in its molecule, 
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at least one of which is of [CH 2 =C<] a vinyl [a,] group and optionally of a polyfunctional 
grafting agent possessing unsaturated groups in its molecule, at least one of which is an [of 
CH 2 =C-CH 2 -] allyl [type] group , [the said nucleus containing a molar amount of crosslinking 
agent and optionally of grafting agent ranging from 0.05 % to 5 %,] 

2) of not more than 80 % [to 0 %] by weight, [and preferably of 90 % to 10 %,] 
of a covering composed of a copolymer (II) of n-alkyl acrylate, the alkyl group of which has a 
carbon number ranging from 4 to 12, or of a grafting agent possessing [a plurality of 
unsaturated groups in its molecule, at least one of which is of CH 2 =CH-CH 2 -] allyl [type] 
groups , the said covering containing a molar amount of grafting agent ranging from 0 .05 % to 
2.5 %, said grafting agent having only allyl functional groups, all having the same reactivity. 

b) 30 % to 1 0 % by weight of a shell grafted onto the said core composed of a 
polymer of an alkyl methacrylate, the alkyl group of which has a carbon number ranging from 
1 to 4, or alternatively of a statistical copolymer of an alkyl methacrylate, the alkyl group of 
which has a carbon number ranging from 1 to 4, and of an alkyl acrylate, the alkyl group of 
which has a carbon number ranging from 1 to 8, containing a molar amount of alkyl acrylate 
ranging from 5 % to 40 %, or alternatively composed of a styrene-acrylonitrile copolymer. 



Claim 2, 
Claim 3, 



Claim 4, 



Claim 5, 
Claim 6, 
Claim 7, 



Claim 8, 



line 1: replace "Impact additive" with 
line 1: replace "Impact additive" with 

"either of with —claim 1— ; 
line 2. delete "Claims 1 and 2". 
line 1. replace "Impact additive" with 

"one of with —claim 1—; 
line 2: delete "Claims 1 to 3". 
line 1 : replace "Impact additive" with 
line 1 • replace "Impact additive" with 
line 1 : replace "Impact additive" with 

"either of with —claim 1—; 
line 2: delete "Claims 1 and 5". 
line 1 : replace "Impact additive" with 

"either of with —claim 1—; 



-A composition—. 

-A composition— and replace 



-A composition— and replace 



-A composition—. 
-A composition—. 
-A composition— and replace 



-A composition— and replace 
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Claim 9, 
Claim 10, 
Claim 11, 



Claim 12, 



Claim 13, 



Claim 14, 



Claim 15, 



Claim 16, 



Claim 17, 



Claim 18, 



Claim 19, 



line 2 
line 1 
line 1 
line 1 

line 2: 
line 1: 

line 2: 
line 1: 

line 2: 
line 1: 

line 2: 
line 1: 

line 2: 
line 1: 

line 2: 
line 1 : 

line 2: 
line 1 : 

line 2: 
line 1: 

line 2: 



delete "Claims 1 and 6". 
replace "Impact additive" with 
replace "Impact additive" with 
replace "Impact additive" with 
"either of with —claim 1 — ; 
delete "Claims 1 and 9". 
replace "Impact additive" with 
"either of with —claim 1— ; 
delete "Claims 1 and 10". 
replace "Impact additive" with 
"either of with —claim 1— ; 
delete "Claims 1 to 12". 
replace "Impact additive" with 
"either of with —claim 1—; 
delete "Claims 1 to 4 and 10 to 
replace "Impact additive" with 
"either of with —claim 1— ; 
delete "Claims 1 to 4". 
replace "Impact additive" with 
"either of with —claim 1— ; 
delete "Claims 1 and 3". 
replace "Impact additive" with 
"either of with —claim 1—; 
delete "Claims 1 to 3". 
replace "Impact additive" with 
"Claims 16" with -claim 16-; 
delete "and 17". 
replace "Impact additive" with 
"Claims 16" with -claim 16-. 
delete "and 17". 



-A composition—. 
-A composition—. 
-A composition— and replace 



—A composition— and replace 
—A composition— and replace 

—A composition— and replace 

12". 

—A composition— and replace 
—A composition— and replace 
—A composition— and replace 
—A composition— and replace 
—A composition— and replace 
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Claim 20, 



Claim 21, 



Claim 22, 



Claim 23, 



Claim 24, 
Claim 25, 
Claim 26, 



Claim 27, 



line 1 : replace "Impact additive" with —A composition— and replace 

"Claims 16" with --claim 16-; 
line 2: delete "and 17". 

line 1 : replace "Impact additive" with —A composition— and replace 

"Claims 16" with -claim 16--; 
line 2: delete "and 17". 

line 1 : replace "Impact additive" with —A composition— and replace 

"Claims 16" with -claim 16--; 
line 2: delete "and 17". 

line 1 : replace "Impact additive" with —A composition— and replace 

"one of with —claim 1—; 
line 2: delete "Claims 1 to 3". 
line 1 : replace "Impact additive" with 
line 1: replace "Impact additive" with 
line 1 : replace "Impact additive" with 

"one of with —claim 23—; 
line 2: delete "Claims 23 to 25". 

line 1 : replace "Impact additive" with —A composition— and delete 



-A composition—. 
-A composition—. 
-A composition— and replace 



line 2: delete "2". 



28. (Amended) A thermoplastic [Thermoplastic] polymer composition containing 
impact additive of the core/shell type composed of a core based on alkyl acrylate or on a 
polyorganosiloxane rubber and a shell based on poly(alkyl methacrylate), or on a styrene- 
acrylonitrile copolymer, characterized in that the said impact additive comprises from: 

a) 70 % to 90 % by weight of a crosslinked elastomeric core which is composed; 
O of 20 % to less than 100 % by weight of a nucleus composed of a 
copolymer (I) of n-alkyl acrylate, the alkyl group of which has a carbon number ranging from 
5 to 12. of a polyfunctional crosslinking agent possessing unsaturated groups in its molecule, 
at least one of which is of a vinyl group, and optionally of a polyfunctional grafting agent 
possessing unsaturated groups in its molecule, at least one of which is an allyl group. 
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2^ of not more than 80 % [to 0 %] by weight, of a covering composed of a 
copolymer (II) of n-alkyl acrylate. the alkyl group of which has a carb on number ranging from 
4 to 12. or of a grafting agent possessing allyl groups, the said covering containing a molar 
amount of grafting agent ranging from 0 05 % to 2 5 %. said grafting agent having only allvl 
functional groups, all having the same reactivity, 

b) 30 % to 10 % by weight of a shell grafted onto the said core composed of a 
polymer of an alkyl methacrylate. the alkvl group of which has a carbon number ranging from 
1 to 4. or alternatively of a statistical copolymer of an alkyl methacrylate. the alkyl group of 
which has a carbon number ranging from 1 to 4 r and of an alkyl acrylate , the alkyl group of 
which has a carbon number ranging from 1 to 8. containing a molar amount of alkyl acrylate 
ran ging from 5 % to 40 %. or alternatively composed of a stvrene-acrylonitril e copolymer 
[according to any one of Claims 1 to 27]. 

29. (Amended) A composition [Composition] according to Claim 28, characterized in 
that the thermoplastic polymer is composed of at least one polvcondensate sele cted from the 
group consisting of [one or a number of polymers of the polycondensates type, in particular] 
polyesters, [such as poly](butylene terephthalate), polyamides, polyesteretheramides, 
polycarbonates and mixtures thereof [alloys of the abovementioned polymers] 

30. (Amended) A composition [Composition] according to Claim 28, characterized in 
that the thermoplastic polymer is composed of one or a number of polymers selected [chosen] 
from the group consisting of [formed by] poly(alkyl methacrylateX [and in] particular 
poly(methyl methacrylate) optionally superchlorinated vinyl chloride homopolymersj;] the 
copolymers which results from the copolymerization of vinyl chloride with at least one [one or 
a number of] ethylenically unsaturated comonomers and which contain at least 80 % by weight 
of polymerized vinyl chloride; 1, 1-dichloro-ethylene homopolymer; and [or] 1,1- 
difluoroethylene homopolymer. 

Claim 31, line 1 : replace "Composition" with -A composition--. 

Claim 32, line 1 : replace "Composition" with —A composition—. 
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Claim 33, 


line 1 


replace "Composition" with —A composition— and replace "one 
of Claims" with —claim 28—; and 




line 2 


delete "28 to 32". 


Claim 34, 


line 1 


replace "Composition" with —A composition—. 


Claim 36, 


line 1 


replace "Composition" with —A composition--. 


^lallll J / , 


line 1 


rtiril opp " a rn r> q r*t Q/Hr1iti\/*^*' m /it'll . _ r^f^nrn^f^citif^ti — _ 
I CUldVC lllipaL'l a-UUHlVC Willi ""CIJ1I1|JUMIILJI1~~. 


Claim 38, 


line 1 


replace "impact additive" with —composition—. 


Claim 39, 


line 1 


replace "impact additive" with —composition—. 


Claim 40, 


line 1 


replace "An impact additive" with -A composition—. 



Add claims 41 through 46 as follows: 

— 41. A composition according to claim 28, wherein said impact additive comprises: 

a) 70-90 % by weight of a cross linked elastomeric core compound of: 

1) 20-90 % by weight of a nucleus comprising a copolymer of n-octyl acrylate 
and 1,4-butanediol diacrylate, and 

2) surrounding said nucleus, not more than 80% by weight of a covering 
comprising a copolymer of n-octyl acrylate and diallyl maleate, and 

b) surrounding said core, 30-10 % by weight of a shell grafted onto the said core, 
said shell composed of a polymer of an alkyl methacrylate, the alkyl group of which has a 
carbon number ranging from 1 to 4, or alternatively of a statistical copolymer of an alkyl 
methacrylate, the alkyl group of which has a carbon number ranging from 1 to 4, and of an 
alkyl acrylate, the alkyl group of which has a carbon number ranging from 1 to 8, containing a 
molar amount of alkyl acrylate ranging from 5 % to 40 %, or alternatively composed of a 
styrene-acrylonitrile copolymer. 

42. A composition according to claim 41, wherein said nucleus is about 90 % by 
weight of said core and, said covering is about 10 % by weight. 

43. A composition according to claim 42, wherein said shell consists essentially of 
poly(methyl methacrylate). 
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44. An impact resistance additive according to claim 41, wherein said impact additive 
comprises from: 

a) 75 % to 85 % of said crosslinked elastomeric core, 

b) 25 % to 1 5 % of said shell grafted onto the said core. 

45. A composition according to claim 41, or characterized in that the alkyl 
methacrylate used to form the shell is methyl methacrylate. 

46. A composition according to claim 41, wherein the covering of the crosslinked core 
has a molar amount of grafting agent of between 0.5 % and 1.5 %. — 

REMARKS 

By virtue of this Preliminary Amendment, there are now forty-six claims which are in three 
(3) groups: 

The first group is directed to a polyvinyl chloride composition to which claims 1-27 and 
37-40 are directed. 

The second group is claims 28-34 directed to a thermoplastic polymer composition 
wherein the impact additive is the same as allowed claim 1 of Applicants' parent application. 

The third group constitutes claims 41-46, directed to a thermoplastic composition wherein 
the impact additive is the same as allowed claim 41 of Applicants' parent application. 

Inasmuch as the second and third groups are based on impact additives which are allowed 
in the parent application, these groups should be allowed without any rejections predicated on 
35 USC §§ 102 or 103. 

As for the first group which is directed to a polyvinyl chloride composition, it is to be 
noted that the reference cited in Applicants' parent application (Aoyama et al.) USP 
5,360,865, is directed to a polycarbonate composition. Inasmuch as polyvinyl chloride and a 
polycarbonate are distinctly different compositions, it is respectfully submitted that one of 
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ordinary skill in the art having knowledge of an impact additive useful in a polycarbonate 
composition would not find it obvious to employ the same impact additive in a polyvinyl 
chloride composition. 



Filed: June 2. 1998 



Respectfully submitted, 

I. William Millen (Reg. No. 19,544) 
Attorney for Applicant(s) 

Millen, White, Zelano & Branigan, P.C. 

Arlington Courthouse Plaza I 

2200 Clarendon Boulevard, Suite 1400 

Arlington, VA 22201 

(703) 812-5325 

Internet Address: millen@mwzb.com 

IWM(dmd) • \K • \PAT\atocm\67\D 1 \PA .wpd 
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1 

1HPACT ADDXTIVX OF TBB COSS/OTLL TYFK 
FOR THKRMOPULSTIC POLYMXRS - 



The Invention relates to an impact additive 
5 of the core/shell type as w.ll a. to a composition 
containing a thermoplastic, polymer, in particular a 
vinyl chloride homopolymer or a copolymer mostly 
containing vinyl chloride, an impact additive of the 
core/shell type and optionally other additives. 
5 Some synthetic resine, in particular resins 

based on polyvinyl chloride) or on a copolymer mostly 
containing vinyl chloride, are widely used in the 
building industry, in particular due to their low coat 
«d to their good physical and/or chemical properties. 

Uavertheiees, they exhibit low impact 
Htrength. at ambient temperature or at low temperature 
or again also after ageing. 

It has been proposed to overcome these 
defects by incorporating, in these thermoplastic 
resin., products known as impact additives which are 
gnarally polymer, exhibiting a degree of ela.tom.ric 
nature. 

A description is given in Patent US 3,578,133 
of an impact additive of the core/shell type composed 
of an elaatomeric core and of a more rigid 
thermoplastic shell. 

The elastomeric oore is obtained by 



polymerization of a mixture o£ monomsra comprising at 
least SO % by waight of an alkyl acrylate, the alkyl 
group of which has from 2 to 8 carbon atoms, and a 
minor proportion of a orosslinking agent. The preferred 
alkyl aorylate is n-butyl acrylate. 

It is also mentioned that alkyl acrylates 
having longer chains exhibit the disadvantage of 
polymerizing with greater difficulty. 2-Sthylheacyl 
acrylate has also been given as an example* 

The rigid thermoplastic shell is obtained by 
polymerisation of a mixture of monomers comprising 40 % 
to 100 % by weight of alkyl methacrylate in which the 
alkyl group contains 1 to 4 carbon atoms. 

The impact additive in this patent is 
produced in such a way that the polymerization of the 
rigid thermoplastic shell takes place at the surface of 
the elaatomeric phase, preferably as a separate layer 
which more or less completely covers the elastomeric 
core* 

Although the impact additives thus obtained 
significantly improve ths impact strength at ambient 
temperature of the resins containing them , it is 
however found that there is a loss in the mechanical 
properties, in particular a loss in the impact 
strength, at low temperature/ of the said resins. 

An impact additive of the core/shell type has 
now been found which is composed of a core based on 
alkyl acrylate or on a polyorganosiloxane rubber and a 



shell based on poly (alkyl methacrylate) , or on a 
styrene-acrylonitrile copolymer, characterized in that 
the said impact additive comprises from: 

a) 70 % to SO % by weight, and preferably 
75 % to 85 %, of an elastameric croselinked core which 
ia composed: 

1) of 20 % to 100 % by weight, and 
preferably of 20 % to 90 %, of a nucleus composed of a 
copolymer (1) of n-alfcyl acrylate, the alkyl group of 
which has a carbon numb ex ranging from 5 to 12, and 
preferably ranging from 5 to 8, or of a mixture of 
alkyl acrylates, the linear or branched alkyl group of 
which has a carbon number ranging from 2 to 12, and 
preferably ranging from 4 to 8, or of a 
polyorganosiloxane rubber, of a poly functional 
crosslinking agent possessing unsaturated groups in its 
molecule, at least one of which is of CHj-^ vinyl 
type, and optionally of a pclyfunctional grafting agent 
possessing unsaturated groups in its molecule, at least 
one of which is- of CHj-CH-CHj- allyl type, the said 
nucleus containing a molar amount of crosslinking agent 
and optionally of grafting agent ranging from 0.05 % to 
5 % and preferably an amount of between 0.5 % and 
1.5 %; 

2) of 80 % to 0 % by weight, and 
preferably of 80 % to 10 %, of a covering composed of a 
copolymer (II) of n-alfcyl acrylate, the alkyl group of 
which has a carbon number ranging from 4 to 12, and 
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preferably ranging from 4 to 8 , or of a mixture of 
alkyl acrylates as defined above in 1) and of a 
poly functional grafting agent possessing unsaturated 
groups in its molecule, at' least one of whicb is of 
CH 2 -CH-CH a - allyl type, the said covering containing a 
molar amount of grafting agent ranging from 0.05 % to 
2.5 % and preferably an amount of between 0.5 % and 
1.5 %; 

b) 30 % to 10 % by weight, and preferably 

25 % to 15 %, of a shell grafted onto the said core 

composed of a polymer of an alkyl methaerylate, the 

alkyl group of which has a carbon number ranging from 1 

to 4, or alternatively of a statistical copolymer of an 

alfcyl methaerylate, the alkyl group of which has a 

carbon number ranging from 1 to 4, and of an alkyl 

acrylate, the alkyl group of which has a carbon number 

ranging from 1 to 8, containing a molar amount of alkyl 

aorylate ranging from 5 % to 40 %, and preferably of 

between 10 % and 20 %, or alternatively composed of a 

20 styrene-acrylonitrile copolymer having a preferred 

styreneracrylonitrile molar ratio between 1:1 and 4:1, 
and particularly between 7:3 and 3:1, respectively. 

Mention will be made, as illustration of n- 
alkyl acrylates which can be used according to the 
present invention to form the copolymer (I), of n-pentyl 
acrylate, n-hexyl acrylate, n-heptyl acrylate and very 
particularly n-octyl acrylate. 

Mention will be made, as illustration of n- 
alkyl acrylates which can be used according to the 
present invention to form the copolymer (II) , of 



15 



25 



30 
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n-butyl acrylata, n-peutyl acrylate, n-haxyl acrylate, 
n-haptyl acrylate and vary particularly n-oetyl 
acrylata. 

Th. n-al*yl acrylata which may ba uaed to 
form th. copolymer (I) and/or (ID can be identical or 
different. 

Mention will be made, a« illustration of 
linear or branched alkyl acrylat-a which can be u.ed 
according to the pre.ent invention for the formation of 
the mixture. o£ alkyl acrylat- constituting the 
copolymer. (I) and/or (II), of ethyl acrylata, n-propyl 
acrylate, n-butyl acrylata, amyl acrylata, 
2-methylbutyl acrylata, 2-ethylhexyl acrylata, n-hexyl 
acrylata, n-octyl acrylata, n-decyl acrylata, n-dodecyl 
acrylata or 3, 5, S-trimethylhexyl acrylata. 

in the case where a mixture o£ alkyl 
acrylatea is uaad to produce tha copolymer. (I) and/cr 
(II) , us. will ba made o£ an amount by weight o£ 
n-alkyl acrylata at leaat equal to 10 % by weight of 
the mixtura of alJcyl acrylatea and preferably an amount 

of between 20 % and 80 %. 

As above, use may ba made, to form the 
ccpolymars (I) and/or (II) , of a mixtura of identical 
or different alfcyl acrylates. 

According to the preaent invention, it ia 
preferable to use n-alkyl acrylates and very 
particularly n-octyl acrylata to form th. copolymer. 
(I) and (II) • 



If a mixture of alkyl aarylatea ia used to 
form the copolymer* (I) and/or (II) , us* will 
preferably be made of 20 % to 80 % by weight of a-octyl 
acrylate and preferably of 80 % to 30 % by weight of 
a -butyl acrylate. 

Meatioa will be made, as illustration of 
alkyl aethaerylates which can be used to form the shell 
grafted onto the crosalinkod elastomeric core according 
to the present invention, of ethyl methaorylate, 
n-propyl methacrylate, iaopropyl methacrylate, n -butyl 
methacrylate, isobutyl methacrylate and very 
particularly mathyl methacrylate. 

According to the present invention, the 
croaslinkiag agent used to form the copolymer (I) can 
in particular be chosen from derivatives possessing at 
leaat two double bonda of viayl type or alternatively 
possessing one or a number of double bonds of vinyl 
type and at least one double bond of allyl type. Use 
will preferably be made of compounds possessing, in 
their molecules > a majority of double bonds of vinyl 
type. 

Mention will be made, as illuatration of such 
eroaslinJcing ageata, of diviaylbenxenes, polyalcohol 
(me th) aarylatea, aucb as trims thylolpropane triacrylat* 
or trimethacrylate, allyl acrylate or methacrylate, 
alkylene glycol diacrylates or dime thacryla tea having 2 
to 10 carbon atoms in the «1 Xylene chain and in 
particular ethyleae glycol diaorylata or 



dimethacrylate, 1, 4-butanadiol diacrylate or 
dimeenacrylate or 1, 6-hexanediol diacrylate or 
dimethacrylate, or polyoxyalkylene glycol diacrylate 
dimethacrylate of formula' 

CH2"C-C(0)0-[C n H2nO]p-(0)C-C=CH2 

I I 
X X 

In which. X represents a hydrogen atom or tha mathyl 
radioal, a is an intagar ranging from 2 to 4 and p la 
an intagar ranging from 2 to 20 and In particular 
polyoxyethylene glycol diacrylate or dimethacrylate in 
which tha polyoxyethylene radical has a molacular ma.SB 
o£ approximately 400 (abovemantioxied formula with n-2 
and p-9) . 

According to tha pre* ant invention, the 
grafting agent used to form tha copolymer (II) can be 
in particular choaen from derivative* poaaeaaing at 
leaat two double bonda of allyl type or alternativaly 
poaaeaaing one or a numbar of double bonda of allyl 
type and at least ona double bond of vinyl type. 

Use will preferably be made of compounde 
poaaeaaing/ in their moleculea, a majority of double 
bonda of allyl type. 

Mention will be made, aa illustration of such 
grafting agents, of diallyl maleate, diallyl itaoonate, 
allyl me theory Is te or aery late, triallyl oyanurate, 
triallyl ieocyanurate, diallyl terephthalate or 



e 

triallyl trimeeate. 

According to an alternative form in 
accordance with tba invention, the auoltus of the 
erosalinkad elastomaric core can ba composed entirely 
of a polyorganoailoxane rubber obtained by emulaion 
polymerisation of an organoailoxane in the presenaa of 
a croaalinking agent and/ optionally, of a grafting 
agent. 

Mention may be made, aa illustration of 
organosiloxanes , of cyclic siloxanes composed of rings 
having a number of Si-C ring members ranging from 3 to 
6, such aa heseamethylcyclotrisiloxane, 
oc t ame thylcyclo te tr as iloxane , 
dodecanethyleyclohexasiloxane or 
octaphenylcyclotetraailoxane . 

Mention may be made/ aa croaalinking agent 
which oan be used/ of a croaslinking agent of the tri- 
or tetrafunctional silane type, aueh aa/ for example, 
trimethoxysilane or tetraothoxysilane . 

Use will preferably be made, aa grafting 
agent, of a methaoryloyloxysiloxane of formula: 

CH 2 -C-C<0)CHCH2)T ) SJRlnO(3^)/2 

I 

R2 

in which R 1 represents a methyl/ ethyl, 
propyl or phenyl group, R 2 represents a hydrogen atom 
or a methyl group, n has a value 0/ 1 or 2 and p is a 
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numb a r ranging from 1 to 6 . 

Mention may ba made, as illustration of 

mathaaryloyloxysiloxane, of: 

/3-methacryloyloxye^yldimethoxymethylsilana, 

5 7 - a .tliacryloyloxypropylaethoxydimathyl8il«ia, 

Y-methacrylayloxvpropyldimethoxysilane, 

Y-methacryloyloxypropyltrimathoxysilane, 

7 -me thaeryloyloxypropylethoxydiethylailane , 

7 -methaeryloyloxypropyldiethoxym*thylailane, 

10 and 

©-methaeryloyloxybutylcUethoxyaethylsilane. 

Tha polyorganosiloxane rubbar can ba produead 
by a process described, for example, in European Patant 
BP 0, 3 26 , 038. Use will very particularly ba made of the 
15 procedure deacribad in the example of reference 1 of 
tha gaid patent, which makes it possible to obtain a 
polyoctamethylcyolotetraailojcane rubbar latex. 

According to thia alternative form, tha 
erosslinxed elastomeric core can contain no more than 
20 40 % by weight tff a nucleue composed of a 

polyorganosiioxane rubbar aa deacribad above. 

The invention alao relate* to a compoBition 
comprising a thermoplastic polymar and the impact 
additive as defined above. 
38 xhe thermoplastic polymer can be composed o£ 

one or a number of polymers of the polycondensatas 
type, in particular polyamidas, polyetheresteramides 
(PKBAX) , polyesters, such as polybutyleae 
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terephthalate, polycarbonates or alloys of the 
abovementionad polymers, such as alloys of 
polyaarbonates and of polyesters, such as XENOY. The 
thermoplastic polymer can also be composed of one or a 
number of polymers chosen from the group formed by 
poly(alkyl methacrylate) s and in particular poly (methyl 
methacrylate) or by vinyl chloride hoaopolymers, which 
a an optionally be superchlorinated, end copolymers 
which result from the copolymer ization of vinyl 
chloride with one or a number of ethylenieally 
unsaturated comonomers and which contain at least 80 % 
by weight of polymerized vinyl chloride. Examples of 
monomers which are suitable for the preparation of such 
copolymers are in particular vinyl idene halides, such 
as vinyl idane chloride or fluoride, vinyl carboxylatea, 
such as vinyl acetate, vinyl propionate or vinyl 
butyrate, acrylic and methacrylic acids and the 
nitriles, amides and alkyl esters which derive 
therefrom/ in particular aerylonitrile, acryl amide, 
methacrylamidai methyl methacrylate, methyl acrylate, 
butyl acrylate, ethyl acrylate or 2-ethylhexyl 
acrylate, vinylaromatic derivatives, such as styrene or 
vinyl naphthalene , or olefins, such as 
bicyclo £2 .2 . 1J hept-2-ene, bicyolo [2.2.1] hepta-2, 5- 
diene, ethylene, propane or 1 -butane. 

The thermoplastic polymer can also be 
composed of a homopolymer of a vinylidene halide, such 
as 1,1-dichloroethylene or 1, 1-dif luoroethylene. 
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The thermoplastic polymer is preferably « 
vinyl chloride homopolymer or a poly (butyl ene 
tarephthalate) . 

The preferred- content of iaopact additive 
incorporated in the thermoplastic polymer is between 1 
and 30 parte by weight, and preferably between 5 and 10 
parts by weight, per 100 parte by weight of the 
thermoplastic polymer used. 

In order to describe the molecular mass of 
the impact additive, it is possible to define a 
viscosity in the molten state which varies in the same 
sense. The said viscosity in the molten state may be 
situated in a fairly wide range, provided that the 
impact additive is well dispersed during the operations 
in which the resin composition, including the said 
additive, in made use of. As representative magnitude 
of this viscosity in the molten state, the value of the 
resisting torque of a Brabender rheometar containing 50 
g of impact additive and operating at a temperatura of 
200°C with a rotational speed of its rotors equal to 40 
revolutions per minute may suitably be taken, the 
torque being determined after holding at 200 *c for 20 
minutes. Appropriate values of the viscosity in the 
molten state for the impact additive correspond to 
values of the abovementioned torque of between 600 and 
4000 m.g. In the case of resin compositions for which 
the thermoplastic polymer is a polymer containing at 
least 80 % by weight of polymerised vinyl chloride, 
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preferred viscosity values in the molten state for the 
impact additive correspond to values of the aaid torque 
ranging from 800 to 3000 m.g. and vary particularly 
from 1000 to 2500 a.g. 

Another subject of the invention is a process 
for producing the said impact additive. 

One process comprises the preparation, in a 
first stage, of a crosslinked core composed of a 
nucleus and of a covering and then, in a second stage, 
a poly (alky 1 methaorylate) shell ia grafted onto the 
said crosslinked core obtained in the first stage. 

According to a preferred method, the 
crosslinked core, composed of a nucleus and of a 
covering, is prepared and the grafting operation is 
carried out by using emulsion poymerization techniques, 
in this case, the following procedure can be used. 

In a first stage, an emulsion is prepared 
which contains, per part by weight of monomers to be 
polymerized, 1 to 10 parts of water, 0.001 to 
0.03 parts of an emulsifying agent, a major portion of 
the a- alley 1 acrylate or of the mixture of alkyl 
acrylatea as defined above to be polymerized in order 
to form the said core and at least one polyfunctional 
crosslinfcing agent. The reaction mixture thus formed is 
stirred and maintained at a temperature ranging from 
55 *C to 65*C and preferably at a temperature in the 
region of «0 # C. 0.001 to 0.5 parts of a catalyst which 
generates free radicals is then added and the reaction 
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mixture thus formed is maintained at a temperature of, 
for example, between ambient temperature and 100 °C and 
with stirring for a period sufficient to obtain a 
virtually complete conversion of the monomers. The ' 
minor portion of n-alkyl acrylate or of the mixture o£ 
alkyl acrylates and the grafting agent, as well as, at 
the same time, 0.001 to 0.005 part of a catalyst which 
generates free radicals, are then added simultaneously 
to the phase thus obtained. 

This second operation of the first stage, 
which comprises the production of the covering, is 
generally carried out at a temperature greater than 
that used for the preparation of the nucleus. This 
temperature is not greater than 100'C and preferably 
between 60*C and 90 # C. 

An alternative form of this first stage 
comprises the production of the crosslinOced core in a 
single operation by simultaneously introducing the 
crosslinxing agent and the grafting agent (or a 
compound which plays both the cross linking role and the 
grafting role) into the reaction mixture. 

In a second stage, the said core is grafted 
with an alley 1 methacrylate. To do this, an appropriate 
amount of the said methacrylate is added to the 
reaction mixture resulting from the first stage, in 
order to obtain a grafted copolymer containing the 
desired content of grafted chains, as well as, if 
appropriate, additional amounts of emulsifying agent 
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and of « radical catalyst also within tha ranges 
defined above, and tha mixture thus formed ia 
maintained at a temperature within the abovementioned 
range, with stirring, until virtually complete 
conversion o£ the grafting monomerB is obtained. 

Use may be made, as emulsifying agent, of any 
one of the known surface-active agents, whether 
anionic nonionic or even cationic. In particular, the 
emulsifying agent may be chosen from anionic 
emulsifying agents, such as sodium or potassium salts 
of fatty acids, in particular sodium laurate, sodium 
stearate, sodium palmitate, sodium oleate, mixed 
sulphates of sodium or of potassium and of fatty 
alcohols, in particular sodium lauryl sulphate, sodium 
or potassium salts of eulphosuccinic esters, sodium or 
potassium salts of alkylarylsulphonic acids, in 
particular sodium dodecylbenzenesulphonate, and sodium 
or potassium salts of fatty monoglyceride 
monooulphonates , or alternatively from nonionic 
surfactants, such as the reaction products of ethylene 
oxide and of slleylphenol or of aliphatic alcohols, 
alkylphenols . Use may also be made of mixtures of such 
sur faae -active agents, if need be. 

Tha catalysts capable of being employed, both 
in the abovementioned first emulsion polymerisation 
stage and in the abovementioned second emulsion 
polymerisation stage, are compounds which give rise to 
free radicals under the temperature conditions chosen 



15 



for the polarization. Thea. compound* can in 
particular ba peroxide compound*, such as hydrogen 
peroxide; alkali m.t.1 persulphate, and in particular 
•odium or potaaaium pariulphata, ammonium p.r.ulphate, 
5 P-rcarbou.t.a, per.o.t.taa, p.rboratea; parotide. . ucn 
a- benzoyl peroxide or l.uroyl paroxida, or 
bydroparoxidaa auch a. cum^a hydroperoxide, 
diiaopropylban^^ hydroperoxide, paxa-manthane 
hydroperoxide or tart-butyl hydroperoxide . 

Howavar, it i. prafarabla to ua. oatalytie 
eyetem. o£ redox type formal by the combination of a 
Paroxid. compound, for example a . mentioned above, with 
a reducing agent, in particular such aa alkali metal 
-iphita, alxali metal biaulphita, eodium formaldehyde 
aulpboxylate (NaHSO^HCHO) , aaoorbic acid, glucose, and 
111 Partlc ^ thoae of tha aaid catalytic ay.tema which 
are watar-aolubla, for axampla potaaaium 
PT.ulph.te/aodiua metabieulphita or alternatively 
diiaopropylbena™ hydroperoxide/.odium formaldehyde 
•ulphoxylata. 

It 4 e alao poaaible to add, to tha 
Polymerisation mixture of one and/or other of the 
-tagea, chain- limiting compound*, end in particular 
maxcaptane euch aa tart-dodecyl mercaptan, iaobutyl 
».rcaptan, n-ootyl mercaptan, n-dodeoyl m.rcaptan or 
iaooctyl awrcaptopropionata, for tha purpoaa of 
controlling the molecular ma-a of the -core and/or of 
the chaiaa grafted onto the nucleua, or alternatively 
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compounds such as phosphates, for the purpose of 
controlling the ionic strength of the polymerization 
mixture. 

The reaction mixture obtained on conclusion 
of the second emulsion polymerization stage, which is 
composed of an aqueous emulsion of the additive 
according to the invention, is then treated in order to 
separate the said additive therefrom. To do this, it is 
possible, for example, to subject the emulsion, 
according to the surfactant used, to a coagulating 
treatment by bringing into contact with a saline 
•olution (CaCl 2 or A1C1 3 ) or a solution acidified with 
concentrated sulphuric acid and then to separate, by 
filtration, the solid product resulting from the 
coagulating, the said solid product then being washed 
and dried to give a graft copolymer as a powder. It is 
also possible to recover the additive contained in the 
emulsion by using a spray-drying technique. 

The resulting additive exists in the form of 
a powder, the particle aise of which can range from a 
few microns, fbr example 0.05 to 5 microns, to 200 to 
300 microns, the said particle size depending on the 
technique used to separate the graft copolymer from the 
emulsion polymerization mixture. 

The composition according to the invention 
can be prepared by any method which makes it possible 
to produce a homogeneous mixture containing a 
thermoplastic polymer, the impact additive according to 
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the invention and optionally other additives. It is 
possible, for example, to dry-mix the ingredients 
constituting the resin composition, then to extrude the 
resulting mixture and to reduce the extrude te to 
pellets. When the thermoplastic polymer is obtained by 
emulsion polymerisation/ it may be convenient to mix 
the emulsion containing the additive according to the 
invention with the emulsion of the thermoplastic 
polymer and to treat the resulting emulsion in order to 
separate therefrom the solid product which it contains, 
as described above with respect to the separation of 
the additive. 

The additives, other than the impact 
additive, which may optionally be present in the resin 
compositions according to the invention are in 
particular those such as pigments, dyes, plasticixers, 
antioxidants, heat stabilisers, processing additives or 
lubricants . 

The PVC composition obtained according to the 
present invention exhibits excellent impact strength at 
ambient temperature as well as at temperatures as low 
as -30°C or even -40°C. 

The composition of the present invention can 
advantageously be used to produce sections or claddings 
used in particular in the building industry or- 
alternatively to produce pipes which can be used for 
conveying water. 

The following examples illustrate the 
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invention. 

Example , l (according to the invention) 
The prap«ration. is carried out in * 2-litra 
reactor equipped with a' stirrer device and a 
temperature recorder and provided with a jacket through 
which passes a heat- transfer fluid for maintaining the 
temperature of the reactor. 

1) Prepare, tion,,. of, the cropgJ-4nHtd , o^gtOTer^g 
core Of tha impact additive i 

800 g of deminsralised water and 2.46 g of 
disodium phosphate are introduced, after having 
degassed with nitrogen, into the reactor described 
above, maintained at ambient temperature and with 
stirring, and then 20.58 g of sodium lauryl sulphate 
are dissolved in this mixture as emulsifying agent. 

The temperature of the contents of the 
reactor is then brought to 57°C and 423 g of n-octyl 
aorylat* and 5.08 g of 1,4-butanediol diaerylata are 
then added simultaneously to the said contents, while 
maintaining this temperature. 

The ■ temperature of the reactor is brought to 
63 °C and 0.41 g of sodium metabisulphite in 5.59 ml of 
water and 0,62 g of potassium persulphate in 6.58 ml of 
water are then added to the reaction mixture as 
catalytic system. The reaction is then allowed to 
continue for 2 hours, the temperature of the reactor is 
then brought to 80 "c and 47 g of n-octyl aarylate, 
2.36 g of diallyl maleate and 0.8 g of potassium 



persulphate are than added simultaneously. 

The temperature of th« reactor is maintained 
at 80 "C for 1 hour. A croaslinJced elastomeric aore is 
obtained, with a conversion of 98 %/ consisting oft 

1) 89.66 % by weight of a nucleus composed of 
as n-octyl acrylate/l,4-butanediol diacrylate copolymer 
(Z) and of 

2) 10.34 % by weight of a covering composed 
of an n-octyl acrylate/diallyl maleate copolymer (II) . 

This core contains, in moles, 1 % of 1,4- 
butanediol diacrylate and 0.47 % of diallyl maleate. 

2) Grafting of the methvl methacrylate onto 
the croanHnlr-d, elastomeric corei 

118 g of methyl methacrylate ar« continuously 
added over one hour, with stirring, to the reaction 
mixture obtained above maintained at 80*C. 1.7 g of 
diisopropylbenzene hydroperoxide in 78 ml of water and 
0.2 g of sodium formaldehyde sulphoxylate in 4 ml of 
water are also added at the same time. 

Tha contents of the reactor are maintained at 
80*C for 1.5 hours, after the beginning of the 
introduction of the methyl methacrylate, and 0.31 g of 
tert-butyl hydroperoxide and 0.8 g of sodium 
me tabi sulphite in 15 ml of water are added to the said 
contents. The reaction mixture is then maintained at 
80* for one hour. At the end of this period, the 
contents of the reactor art cooled to ambient 
temperature and the grafted copolymer latex produaed, 



the mean particle diameter of which is 0.08 fua, is 
coagulated in a saline solution acidified with 
concentrated sulphuric acid. The coagulated product is 
then filtered/ washed and then dried to give a powder 
constituting the impact additive. 

The conversion of the methyl asthacrylate 
during the grafting is 99 S. The impact additive 
contains a proportion of grafted poly (methyl 
mathacrylate) chains representing 19.82 % by weight of 
the additive and has a viscosity in the molten state 
corresponding to a value equal to 1400 m.g. of the 
torque of the Brabender rheometer operating under the 
conditions defined above. 

BBMBlg ^ (in accordance with the invention) 
1) Preparation of the crosalinfced alaatom«rl e 
flore Of the imnaafc mdrfifcivg, - 

2000 g of demineralised water and 5.85 g of 
disodium phosphate are introduced, after having 
degassed with nitrogen, into a 5-litre reactor equipped 
*s described in example 1 maintained at room 
temperature and with Btirring and then 245 g of sodium 
lauryl sulphate are dissolved in this mixture as 
emulsifying agent. 

The temperature of the contents of the 
reactor are then brought to 57*C and 904.5 g of n-octyl 
acrylate, 301.5 g of n-butyl aery late and 14.4 g of 
1,4-butanediol diacrylate are then simultaneously added 
to the said contents, while maintaining this 



temperature . 

The temperature of the reactor la brought to 
53 'C and 22.6 g of aodium bisulphite in 10 ml of water 
and. 1.50 g of potassium persulphate in 33.83 ml of 
water are then added to the reaction mixture as 
catalytic system. The reaction is then allowed to 
continue under adiabatic conditions for 2 hours, the 
temperature of the reactor is then brought to 80 °C and 
100.5 g of n-octyl acrylate, 33. S g of n-butyl 
acrylate, $.71 g of diallyl malaate and 0.17 g of 
potassium persulphate in 3.73 ml of water are then 
added simultaneously. 

The temperature of the reactor is maintained 
at 80 V C for 1 hour. 

A crosslinked elastomeric core is obtained* 
with a conversion of $5.72 %, consisting of: 

1) 89.55 % by weight of a nucleus composed of 
an n-octyl aorylate/n-butyl acrylate/l,4-butanediol 
diacrylate copolymer (X) and of 

2) 10,34 % by weight of a covering eoaaposed 
of an n-octyl acrylate/n-butyl acrylate/dialkyl aaleate 
copolymer (XI) . 

2) grafting of the methyl methacrvlate onto 
the croaalinked elaetomaric corei 

335.3 g of methyl methacrylate are 
continuously added over one hour, with stirring, to the 
reaction mixture obtained above maintained at 80 *C. 
4.3 g of diisopropylbenxene hydroperoxide in 195.7 ml 
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of water and 0.40 g of sodium formaldehyde sulphoxylate 
in 9.28 ml of water are also added at the same time. 

The contents of the raactor ira maintained at 
80 *c for 1.5 hours, after the beginning of the 
introduction of the methyl me thacry late, and 0.24 g of 
tert-butyl hydroperoxide and 4.6 g of sodium bisulphite 
in 17 ml of water are added to the said contents. The 
reaction mixture is then maintained at 80 s for one 
hour. At the end of this period, the contents of the 
reactor are cooled to ambient temperature and the 
grafted copolymer latex produced is coagulated in a 
saline solution acidified with concentrated sulphuric 
acid. The coagulated product is then filtered, washed 
and then dried to give a powder constituting the impact 
additive. 

The conversion of the methyl methaorylate 
during the grafting is 98.27 %. The impact additive 
contains a proportion of grafted poly (methyl 
methaorylate) chains representing 19.77 % by weight of 
the additive and has a viscosity in the molten state 
corresponding ' to a value equal to 1500 m.g. of the 
torque of the Brabender rheometer operating under the 
conditions defined above. 

In Sxamples 3 to 7, the preparation is 
carried out according to the same operating conditions 
of Sxample 1, using, for the crosslinked elaetomerio 
core as for the shell grafted onto the said core, the 
seme reactants (grafting and eroselinJcing agents. 



23 

catalysts, emulaifiers, and the like) is identical 
amount* by weight, except that, for tha preparation o£ 
the croaslinked elaetomeric core, use is made of 
identical amounts by weight of an alkyl acrylate other 
than n-octyl acrylate, to produce the copolymers (I) 
and (II) . 

In *Tfrar1 T _9 * n-heptyl acrylata is used. 

In JtsaaBlSLA* n-hexyl acrylate is used. 

In TjglTT' 1 ^ 5 ' n-pentyl acrylate is used. 

In g^ffffflipti* fi (not in accordance with the 
invention) , n-butyl acrylate is used. 

In ^"T 1 7 7 (not in accordance with the 
invention), 2-ethylhexyl acrylate is used. 

Impact additives era obtained which contain, 
as in Example 1, a erosslinked elaatoaneric core, 
obtained with yields greater than 98 %, consisting of: 

1) approximately SO % by weight of a nucleus 
composed of an alkyl acrylate/1, 4-butanediol diacrylate 
copolymer (Z) and of 

2) approximately 10 % by weight of a covering 
composed of an alkyl acrylate copolymer (II) identical 
to that used in 1/dialkyl maleate, 

and a shell, made of poly (methyl methaerylate) , grafted 

onto the said oore and representing approximately 20 % 

by weight of the impact additive. 

Barnacle. § (in accordance with the invention) 
1) Preoagateia^ a€ the ?ra« f ^n^ad elaatomeric 

core of the irnnact additive t 
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750 g of damineraliaad water. 2.4 6 g of 
dieodium phosphate and 0.41 g of aodium metabieulphite 
in 7.59 ml of water are introduced, after having 
degassed with aitrogaav into tha reactor described in 
Example 1, maintained at ambient temperature and with 
stirring, and then 100 g of sodium lauryl sulphate are 
dissolved in this mixture as emulsifying agent. 

The temperature of the contents of the 
reactor is then brought to 57 *C and 117.5 g of n-oetyl 
acrylate and 1.21 g of allyl methacrylate are than 
added simultaneously to the said contents, while 
maintaining this temperature. 

The temperature of the reactor is brought to 
S3 # C and 0.13 g of potassium persulphate in 2.67 ml of 
15 water i H then added to the reaction mixture. The 

reaction ia then allowed to continue for 45 minutes, 
the temperature of the reactor ia then brought to 80 »C 
and 353 g of n-butyl acrylate, 5.21 g of allyl 
methacrylate and 0.5 g of potassium persulphate in 
10.7 ml of water are then added simultaneously. 

The temperature of the reactor is maintained 
at 80 °C for 1 hour. 

A crosslinJced elastomeric core is obtained, 
with a converaion of 99.9 %, consisting of 

1) 24.89 % by weight of a nucleus composed of 
an n-oetyl acrylate/allyl methacrylate copolymer (1) 
and of 

2) 75.11 % by weight of a covering composed 
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of an n-butyl aerylate/allyl methacrylate copolymer 
(II) . 

2) a^ttina of Mm m«t:hvl methagrvllte onto 
the croaalinfcad e lantomaric core; . . 
5 118 g of methyl methacrylate are continuoualy 

added over one hour, with stirring/ to the reaction 
mixture obtained above maintained at 80 *C. 1.7 g of 
diieopropylbenaene hydroperoxide in 78 ml of water and 
0.42 g of sodium formaldehyde sulphoxylate in 9.58 ml 

10 of water are also added at the same time. 

The contents of the reactor are maintained at 
80 "C for 1.5 houra, after the beginning of the 
introduction of the methyl methacrylate, and 0.33 g of 
tert-butyl hydroperoxide and 0.08 g of sodium 

15 metabisulphita in 10 ml of water are added to the said 
contents. The reaction mixture is then maintained at 
80° for one hour. At the end Of thiH period, the 
contents of the reactor are cooled to ambient 
temperature and the grafted copolymer latex produced is 

20 coagulatad in a saline solution acidifiad with 

concentrated sulphuric acid. The coagulated product is 
then filtered, washed and then dried to give a powdar 
cone ti tut ing the impact additive. 

The conversion of the methyl methacrylate 

25 during the grafting is quantitative. The impact 
additive contains a proportion of poly (methyl 
methacrylate) graft chains representing 19.83 % by 
weight of the additive and has a viscosity in the 



molten atate corresponding to a value equal to 

17 50 m.g. of the torque o£ tha Brabeader rheometer 

operating tinder tha condition* defined abova. 

Bit-Tiff Q (in. 'accordance With the invention) 
The preparation is carried out in a 2 -litre 
reactor equipped with a stirring device and a 
temperature recorder and provided with a jacket through 
which passes a heat- transfer fluid for maintaining the 
temperature of the reactor. 

1) Preparation of th. croanlinfcad eJ t aa^gmerJLg 
core of the impa.g * addltiva t 

767.5 g of demineralixed water, 2.58 g of 
disodium phoephate and 0.42 g of sodium metabiaulphite 
in 7.98 ml of water are introduced/ after having 
degassed with nitrogen, into the reactor described 
above maintained at ambient temperature and with 
stirring and then 105 g of sodium lauryl sulphate are 
dissolved in this mixture as emulsifying agent. 

The temperature of the contents of the 
reactor are then brought to 57*C and 493.50 g of 

* 

n-octyl acrylata and 3.38 g of allyl mathacrylate are 
then added simultaneously to the said contents, while 
maintaining this temperature. 

The temperature of the reactor is brought to 
«3 # C and 0.66 g of potassium persulphate in 14 ml of 
water is then added to the reaction mixture. The 
reaction is then allowed to continue for 2 hours and 
then the temperature of the reactor is brought to 80 *C. 



The temperature of the reactor la maintained 
at 80 *C for 1 hour. A crosslinked elaetomeric core ±a 
obtained, with a conversion of 98.95 %, consisting of 
an n-oatyl acrylate/allyl methacrylate copolymer (I) . 

This core contains, in stoles, 1 % of allyl 
aethacrylate. 

2) grafting of methyl aoUigsrUtt qpfep £faa 

CTTgffBiUnXed al astomeric core : 

118 g of methyl methacrylate are continuously 
added over one hour, with stirring, to the reaction 
mixtura obtained above maintained at 80 *C. 1.7 g of 
diiaopropylbenzene hydroperoxide in 78 ml of water and 
0.42 g of sodium formaldehyde sulphoxylate in 9.58 ml 
of water are also added at the same time. 

The contents of the reactor are maintained at 
80°C for l.S hours, after the beginning of the 
introduction of the methyl methacrylate, and 0.33 g of 
tart -butyl hydroperoxide and 0.08 g of sodium 
me tabi sulphite in 10 ml of water are added to the said 
contents. The reaction mixture is then maintained at 
60* for one hour. At the end of this period, the 
contents of the reactor are cooled to ambient 
temperature and the grafted copolymer latex produced is 
coagulated in a saline solution acidified with 
concentrated sulphuric add. The coagulated product is 
then filtered, washed and then dried to give a powder 
constituting the impact additive. 

The conversion of the methyl methacrylate 
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during the rafting is W . 17 % . The impact additiv. 

contains . proportion of polyft-thyi m . th acrylat.) 

graft chaina rapr.aenting -IS . 82 % by weignt o£ tha 
additiv and has a vi.ob.ity in th. ^olfn .tat. 
corresponding to a valu. equa i to 1300 g... of th. 
torque of th. Brabendar rh.o».ter cp.rating under tha 
condition, d.finad abova. 
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First afeagg t Pr.par.tion of th. ...d. 
Th. preparation i. earri.d out in a 5-litr. 
—tor eonlpped with a etirr.r, , feature record.r 
and a jacket through which p.e..a . heat-transf . r f lu ld 
15 for maintaining tha temperature of th. r.aotor. 

1,100 g of demoralized wat.r «d 0.95 g of 
-odium hydrogencarbonat. in 95 g of water are 
i*troduo.d, af t.r having degaa.ed with nitrogen, into 
«*• reaotor maintain.* at «bi wt temperature and with 
-tirring an d than 4 . 7fi g q£ Bod±ua dlecfeyl 

-ulphoauccinat. are dia.olv.d in thia ^ture aa 
•nulBifying agent. 

The t«np.ratur. of the content, of th. 
"actor 1. then brought to 57-c and. while maintaining 
t*l. temp.ratur., Ilf ff of a . octyl ^ ^ 

of 1,4-but.nediol diacrylate are than added 
simult.neou.iy to the .aid eontenta. 

^. teap. r atur. of th. r.aotor 1. brouoht to 
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70 »C and 2.62 g of potassium persulphate, dissolved i n 
65 g of water, ara added to the reaction mixture. 

After an induction tima of approximately 
10 minutes, the temperajtUre risas to 76*C. An 
emulsified mixture composed of 663 g of demineralised 
water, 0.66 g of sodium hydrogencarbonate in 66 g of 
water, 6.43 g of sodium dioetyl sulphosuccinate as 
emulsifying agent, 1,071 g of n-octyl acrylate and 
23.05 g of 1,4-butanediol diacrylate is then added to 
the reactor ovar a period of two hours T The temperature 
is maintained at 70»C during the additica period. The 
temperature is then increased to 90 «c and maintained 
for ona hour. 

A crosslinked alastomerie seed, denoted by 
IS 'emulsion^, is obtained, with a conversion of 99 %, 
consisting of latex particles with a diameter of 

0.130 /ca. 

Second gjfcage* Preparation of the core. 
The preparation is carried out in a 5 -litre 
reactor equipped with a stirrer, a temperature recorder 
and a jacket .through which passes a heat- transfer fluid 
for maintaining the temperature of the reactor. 

An emulsified premix (B) is prepared composed 
of 660 g of demineralised water,- 0.66 g of sodium 
nydrogenearbonate in 66 g of water, 6.43 g of -sodium 
dioetyl sulphosuccinate as emulsifying agent, 1,071 g 
of n-octyl acrylate and 23.05 g of 1,4-butanediol 
diacrylate. 
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The reactor being maintained at room 
temperature and with stirring, 1,000 g of damineralized 
water and 1 g of sodium hydrogencarbonate in 100 g of 
water are introduced, after having degassed with 
nitrogen, and then 338.88 g of the emulsion (A*j obtained 
during the first stage are dissolved in this Mixture. 

The temperature of the contents of the 
reactor i* then brought to 57 9 C and 120 g of the premix 
(b*I are then added, while maintaining this temperature. 

The temperature of the reaotor is brought to 
70*C and 2.14 g of potassium persulphate, dissolved in 
65 g of water, are added to the reaction mixture. 

After an induction time of approximately 
10 minutee, the temperature rises to 76°C. 1,505 g of 
the premix ^sj are then added to the reactor over a 
period of 110 minutes. 5.95 g of diallyl maleate are 
then added to the remaining 200 g of premix B and the 
combined mixture is added to the contents of the 
reactor, while still maintaining the temperature at 
70 °c, over a period of 10 minutes. 

The temperature is then increased to 90 "C and 
maintained for one hour. 

The elastomerie core is obtained, with a 
conversion of 99 %, consisting of latex particles with 
a Coulter diameter of 0.270 /<m. 
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2 ' Grafting of » g t-^ y i aa th»f!rvlat» onto fcfr« 
croaal^pV^ f lastomeric ear t 

0.54 g of potassium persulphate, dissolved la 
30 g of water, is added, with .birring/ to the reaction 
> mixture obtained above maintained at 70 'C. An 
•mulaified mixture (C) , composed of 200 g of 
demineralisad water, 0.35 g of sodium hydrogenearbonate 
in 3S g of water, 1.34 g of sodium dioctyl 
sulphosuccinata as emulsifying agent, 257 g of methyl 
methacrylate aad 2S.75 g of ethyl acrylate, ie then 
added continuously over 45 minutes. 

On completion of this addition, the contents 
of the reactor are maintained at 90«C for one hour. At 
the end of this period, the contents of the reactor are 
cooled to ambient temperature. 

A grafted copolymer latex is obtained, with a 
conversion of 58.3 %, tha mean particle diameter of 
which i« 0.285 im. 

This latex is then coagulated in a calcium 
chlorida. solution. Tha coagulated product is then 
filtered, washed aad than dried to give a powdar which 
constitutes the impact additive. 

This additive has a viscosity in tha molten 
state corresponding to a value equal to 890 m.^ of the 
Brabender rheometer torque operating undar the 
conditions defined above. 
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Bacealfl 1* ^ noC ia accordance with the 

invention) 

The preparation 4>s carried out according to 
the same operating conditions as Bxample 10, uee being 
made, for the preparation of the seed, of the 
crosslinked elastomeric core and for the shell grafted 
onto the said core, of the same raactanta (grafting and 
crosslinking agent* , catalysts, emulsifiers, and the 
like) in identical amounts by weight, except that, for 

the preparation of the seed and of the crosslinked 
elastomer ic core, use is made of an amount by weight 
identical of 2-ethylhexyl aery late in place of n- 
octylacry late . 

A grafted copolymer latex is obtained, with a 
conversion of 99.1%, the mean particle diameter of which 
is 0.315 /xm. 

This latex ia then coagulated in • aalcium 
chloride solution. The coagulated product is then 
filtered, washed and then dried to give a powder which 
constitutes the Impact additive. 

This -additive has a vlscoaity in the molten 
atate corresponding to a value equal to 1,725 m.g. of 
the Brabander rheometer torque operating under the 
conditions defined above. 

tcxamole 12 (not in accordance with the 

invention) 

The preparation is carried out according to 
the same operating conditions as Example 10, use being 
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for th. proration of the se.d, of the 
creeling •i a .t«a«r lc cor. and for the .hall graftod 
onto the said cor., of th.. a*ne reactants (0r . f tlag ^ 
croeslinXing agents, catalysts, emul.ifi.rs, and tha 
5 like) in identicl .mounts by weight, accept that, f or 
th. preparation of the aa.d end of the crossed 
•l.stcmeric cor., use i. „aa. of an identical amount by 
wight of butyl « crylata u pl , ca Qf n . Qctyi aciyiatft 
and of an identic! molar amount, with respect to tha 
> ^tyl acrylate monomar, of i, 4 . buttoediol d±acrylafc ^ 

A grafted copolymer l.t.x is obtained, with a 
conversion of 58 . 5 % , ^ m#4a part±ele ^ 

which is 0.335 /m. 

This l.t« L* thin coagulated in a calcium 
chloride solution. The coagulated product is than 
filtered, wash.d and than dried to give a powder which 
constitutes the impact additive. 

**i« additive ha. a viscosity in the molt.* 
-tat. correaponding to a value .g^al to 1,725 m.g. c f 
the Brabaadar rheometer torque operating under tha 
conditions d.fined abov.. 

Preparation and characteristica of the rasin 
ccapoeitiona according to the Invention: 

X. The description is given below of the 
Preparation of a PVC-ba.ed rasin composition and th. 
4fflP * 0t ^raetaristic. of teat specimen. 

»«nuf.cturad from this r.sln composition «r. given. 

The preparation is carried out at 25* C> ia a 
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mixer of the Papenmeir typo, of a compoaition 
containing (parts by weight) i 

- 100 parta of a vinyl chloride homopolymer 
of K- value m 67, 

-2.5 parts of lead phosphite, 

- 1.5 parts of calcium stearate, 
" 6 parts of calcium carbonate, 

- 4 parts of TiO a , 

- 1 part of a processing aid (Metablen P550, 
sold by the company Metablen B.V.), 

-0.2 part of 12 stearic acid, 

- 0.3 part of Loxiol GSO (internal 
lubricant) , 

" 4 parts of polyethylene waxes (external 

lubricant) and, 

- x parte of an impact edditiva prepared 
according to one of Sxamples l to 9, 

From the composition thus obtained/ test 
specimens are prepared for carrying out the impact 
strength determination tests. 

To -prepare the teat specimens for the Charpy 
impact tests, the PVC resin compoaitiona resulting from 
the mixtures of the abovementioned ingredients are 
calendered at 175 *C for 6 minutes on a calender of the 
Schwanbenthan type and then moulded at 190*C on a 
Derragon press, for 5 minutes under a pressure of 
200 bar, in the form of panels, the said panels being 
cooled in the press. 



The test specimens are cut out using a 
circular saw and then a noteher for the notched Charpy 
impact tests, according to. BS standard 2782. 

The thickness ■ of the test specimens, thm 
shape of which is that stipulated by the aboveaentioned 
standard/ is 2.5 mm. 

To prepare the test specimens for the low- 
temperature impact strength test according to ISO 
standard 6603.2 1969 (F) , the resin composition defined 
above is mixed in a twin-screw extruder of the Krauss- 
Maffei KMD 25 type/ then introduced into a die, which 
makes it possible to obtain a atrip with a thickness of 
1 mm, and then cut up into 7 cm x 7 cm squares. 

The results are combined in the tables below. 
In Table 1, the source of the impact additive 
(example) and its content in the PVC resin composition 
as described above, in parts by weight per 100 parts by 
weight of the said resin (phr) , have been shown in the 
"impact additive" column. The "Charpy impact" strength 
tests are carried out according to BS standard 2782 at 
a temperature 1 of 23 ± 1*C. The fracture energy is 
calculated by taking the mean of the ductile and 
brittle fracture energies. 

The low- temperature impact strength tests are 
reported in Table 2. As in Table 1, the source-of the 
said impact additive and its content (phr) in the PVC 
resin composition have been shown in the "impact 
additive" column. 



In Tables 1 and 2, the compositions 9(c), 
10(c), 11(c), 12(c), 21(c) and 22(c) are not In 
accordance with the invention. 

2. The preparation of a resin composition 
based on poly {butylene terephthalate) (PBT) is 
described below and the impact strength characteristics 
of test specimens manufactured from this resin 
composition are given. 

The preparation is carried out at 25 °C of a 
resin composition according to the invention containing 
(parts by weight) t 

- 80 parts of a poly (butylene terephthalate) 
homopolymer (Celanex 1700A, sold by the company Hoechst 
Celanese) , 

>20 parts of an impact additive prepared 
according to one of Examples 10 to 12. 

The mixture is dried for at least 10 hours 
under a vacuum of 1 bar at 80 °C. 

This mixture is homogenised by extrusion on a 
Buss 7R46 Xo-Xneader, followed by granulation of the 
rod obtained: ' The extrusion conditions are as follows: 



Ko«Kaesd«r - taneeretura ©£ th« sarawi 230»C 

teaperebure xone 1: 260*C 

teaperatur* zose 2j 2S0*C 

"P«««*: 130 revolutions/ 

minute 

Bxtxuder • teaparature of th« acrewi 340 *C 

tanparatvre aeae It 240 *C 

diet 230*c 
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•P«"4« 94 revolutions/ 

minute 

The test specimens £or the Izod Jjnpact teats 
are prepared by injection .moulding the granules 
obtained above on a Viauoat 5000 infection press. The a. 
granulee are driad for at laaat 10 houra under a vacuum 
of 1 bar at 80 # C. Injection is carried out under the 
following conditiona: 

Inj action tesperaturet 240 "C 
Injection rates 10 % 

Injection preaauret 80 bar 

Hold preaauret 50 bar 

Hold time j 20 aeconda 

Theee teat specimens, the ahape and thickneea 
15 of which are thoae described in ISO standard 180, are 
then notched. 

The reaults obtained are preaented in the 
table below. In Table 3, the aource of the Im pact 
additive (Example) haa been shown in the "impact 
20 additive* column. The fracture energy according to ISO 
standard 180 at a temperature of 23 ± 1»C, calculated 
by talcing the mean of the ductile and brittle fracturea 
with reapect to ten teat specimens, haa been reported 
in the "ambient temperature impact" column. The 
25 fracture energy according to ISO standard 180 at a 

temperature of -20 »c ± i»c, calculated by taking the 
mean of the ductile and brittle fracturea with respect 
to ten test specimens, has been reported in the "cold 
impact" column. 
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3. The preparation of a resin composition based 
on poly (1, 1-dif luoroethylylene) (PVDF) is described 
below and the impact strength characteristics of test 
specimens manufactured from this resin composition 
are given. 

The preparation is carried out at 25°C of a resin 
composition according to the invention containing 
(parts by weight) : 

- 95 parts of a poly (1, 1-dif luoroethylene) 
homopolymer (Kynar 1000, sold by the company ELF 
ATOCHEM S.A. ) , 

- 5 parts of an impact additive prepared 
according to Examples 10 and 12. 

The mixture is homogenized by -extrusion on a Werner 
40, followed by granulation of the rod obtained. The 
extrusion conditions are as follows : 

- temperature zone 1 : 195 °C 

- temperature zone 2 : 23 0 °C 

- temperature zone 3 : 215 °C 
-.temperature zone 4 : 240°C. 

The test specimens for the Izod impact and Charpy 
impact tests are prepared by injection moulding the 
granules obtained above on a Visumat 5000 injection 
press in the shape of sheet of 100 mm x 100 mm. 
These test specimens, the shape and thickness of 
which are those described in ISO standard 179 and ISO 
standard, are punched with tool. 
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The results obtained are presented in the table 4 . in 
this Table 4, the source of the impact additive 
(Example) has been shown 'in the "impact additive" 
column. The fracture energy according to ISO standard 
5 180 at a temperature of 23°C ± 1°C, calculated by- 
taking the mean of the ductile and brittle fractures 
with respect to ten test specimens, has been reported 
in the "ambiant temperature impact IZOD" column. The 
fracture energy according to ISO standard 179 at a 
10 temperature of 23 °C ± 1°C, calculated by teking the 
mean of the ductile and brittle fractures with 
respect to ten test specimens, has been reported in 
the "ambient temperature impact CHARPY" . 
The fracture energy according -to ISO standard 179 at 
15 a temperature of - 40°C ± 1°C, calculated by taking 
the mean of the ductile and brittle fractures with 
respect to ten test specimens, has been reported in 
the "cold impact, CHARPY" column. 
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TABLE 2 
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Impact 
Additive 


Ambient temperature 
impact (kJ/m J ) 


Cold Impact 
(kJ/m 2 ) 


PBT * 


69,3 


11,3 


Example 10 


62 


16, 1 


Example 11 


56, 8 


8,4 


Example 12 


74 


8,8 



Table 3' 



* Composition based on PBT (Without impact additive) 



Impact 
Additive 


Ambient temperature 
impact IZOD 
(kJ/m 2 ) 


Ambient 

temperature impact 
CHf\« <?y 
(kJ/m 2 ) 


Cold Impact, 
Charpy 
(kJ/m 2 ) 


PVDF * 


7,5 


8 


3,7 


Example 10 


62, 8 


78,2 


15, 6 


Example 11 


49,3 


60, 3 


11,1 



Table 4 



* Composition based on PVDF (Without impact additive) 
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From a review of the examples and the specification, 
it is clear that the core is of two types: with a 
covering composition and without a covering composition. 
When with a covering composition, said core contains 
above zero, preferably at least 5%, more preferably at 
least 10%, by weight of the covering composition, with 
the preferred maximum percentage being about 80% by 
weight. 

Also, the preceding examples can be repeated with 
similar success by substituting the generically or 
specifically described reactants and/or operating 
conditions of this invention for those used in the 
preceding examples. 

The entire disclosure of all applications, patents 
and publications, cited above and below, and of 
corresponding French 95/12706, are hereby incorporated by 
reference. 

From the foregoing description, one skilled in the 
art can easily ascertain the essential characteristics of 
this invention, and without departing from the spirit and 
scope thereof, can make various changes and modifications 
of the invention to adapt it to various usages and 
conditions. 

In this specification and the following claims, the 
expression "ranging from 7 to 9," e.g., from 5 to 12 and 
the like includes values x and y, e.g., 5 and 12. Also, 
the abbreviation ,, m.g." represents meter-gram ( s) . 
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CLAIMS 

1. Impact additive of the core/shell type 
composed of a core based on alkyl or on a 

polyorganosiloxane rubber and a shell based on poly (alkyl 
methacrylate) , or on a styrene-acrylonitrile copolymer, 
characterized in that the said impact additive comprises 
from: 

a) 70% to 90% by weight of a crosslinked 
elastomer ic core which is composed: 

1) of 20% to 100% by weight, and 
preferably of 20% to 90%, of a nucleus composed of a 
copolymer (I) of n-alkyl aery late, the alkyl group of 
which has a carbon number ranging from 5 to 12, or of a 
mixture of alkyl acrylates, the linear or branched alkyl 
group of which has a carbon number ranging from 2 to 12, 
or of a polyorganosiloxane rubber, of a polyfunctinoal 
crosslinking agent possessing unsaturated groups in its 
molecule, at least one of which is of CH 2 =C< vinyl tape, 
and optionally of a polyfunctional grafting agent 
possessing unsaturated groups in its molecule, at least 
one of which is of CH 2 =CH-CH 2 - allyl type, the said 
nucleus containing a molar amount of crosslinking agent 
and optionally of grafting agent ranging from 0.05% to 
5%, 

2) of 80% to 0% by weight, and 
preferably of 80% to 10%, of a covering composed of a 
copolymer (II) of n-alkyl aery late, the alkyl group of 
which has a carbon number ranging from 4 to 12, or of a 
mixture of alkyl acrylate as defined above in 1) and 
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of a grafting agent possessing unsaturated group* in 
it* molecule, at least one. of which ie of CHj-CH-CHj- 
allyl type, the *«id cohering containing a molar amount 
5 of grafting agent ranging from 0.05 % to 2.5 %, 

b) 30 % to 10 % by weight of a ahell grafted 
onto the said core composed of a polymer of an alkyl 
methacrylate, the alkyl group of which ha* a carbon 
number ranging from 1 to 4, or alternatively of a 
10 statistical copolymer of an alkyl methacryl.ta, ihe 

alkyl group of which ha* a carbon number ranging from 1 
to 4, and of an alJcyl acrylata, tha alkyl group of 
which ha* a carbon number ranging from 1 to 8, 
containing a molar amount of alkyl acrylate ranging 
from 5 % to 40 %, or alternatively composed of a 
styreae-acrylonitrile copolymer. 

2. Impact additive according to Claim 1, 
characterised in that the said impact additive 
comprises from} 

.a) 75 % to 85 % of a crosslinkad 

elaatomeric core, 

b) 25 % to 15 % of a *h*ll grafted onto 

the said core. 

3. Impact additive according to either of 
Claim* 1 and 2, charaoteriied in that the alkyl group 
of the n-allcyl acrylate of the copolymer (I) ha* a 
carbon number ranging from 5 to 8 and that the alkyl 
group of the n-alkyl acrylate of the copolymer (ii) ha* 
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* carbon number ranging frost 4 to 8. 

•4. Impact additive according to one of 
Claims 1 to 3, characterized in that the alkyl group Q £ 
the alkyl aorylate* o£ the mixture, forming part of the 
5 copolymers (I) and/or (II) ha* a carbon number ranging 
from 4 to 8. 

5. Impact additive according to Claim l, 
characterized in that the cros.linking agent is chosen 
from derivative, possessing at least two double bonds 

10 of CH 2 -c< vinyl type. 

6. Impact additive according to Claim 1, 
characterized in that the crosslinking agent is chosen 
from derivatives possessing one or a number of double 
bonds of vinyl type and at least one double bond of 

15 CH-j-CH-CHa- allyl type. 

7. Impact additive according to either of 
Claims 1 .nd 5, characterised in that the crosslinking 
agent is 1, 4-butanediol diacrylate. 

8- Impact additive according to either of 
Claims IwdS,, characterized in that the croselinking 
•gent is allyl acrylate or methacrylate. 

9. Impact additive according to Claim l, 
characterized in that the grafting agent is chosen from 
derivatives possessing at least two double bonds of 
25 CH 2 -CH-.CH 2 - allyl type. 

10. Impact additive according to Claim l, 
characterized in that the grafting agent is chosen from 
derivatives possessing one or & number of double bonds 
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of ally! type and at least one double bond of vinyl 
typ«. 

11. Impact additive according to either of 
Claims 1 and 9, characterised in that the grafting 
agent ia diallyl maleate. 

12. Impact additive according to either of 
Claims 1 and 10, characterised in that the grafting 
agent ia allyl acrylate or mathacrylate. 

13. Impact additive according to one of 
Claim* 1 to 12/ characterised in that the nucleus of 
the crosslinked core haa a molar amount of croaslinking 
agent and optionally of grafting agent of between 0.5 % 
and 1.5 t. 

14. Impact additive according to one of 
Claims 1 to 4 and 10 to 12/ characterised in that the 
covering of the crossllnked core has a molar amount of 
grafting agent of between 0.5 % and 1.5 %. 

15. Impact additive according to one of 
Claims 1 to 4/ characterised in that the statistical 
copolymer of the shell has a molar amount of alley 1 
acrylate of between 10 % and 20 %. 

16. Impact additive according to either of 
Claims 1 and 3/ characterised in that the n-alJcyl 
acrylate* used to form the copolymer (I) are n-pentyl 
acrylate/ n-hexyl acrylate, n-heptyl acrylate and 
n-octyl acrylate. 

. 17. Impact additive according to one of 
Claims 1 to 3, characterised in that the n-alJcyl 
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aorylatas used to form the copolymer (II) era n-butyl 
acrylata, n-pentyl acrylata, n-haxyl acrylata, n-haptyl 
acrylata and n-octyl acrylata. 

18. Impact additive according to Claims 16 
5 and 17,- characterised In that the n-alJcyl acrylata for 

forming tha copolymers (Z) and (II) is n-pantyl 
acrylata . 

19. Impact additiva according to Claims 16 
and 17, characterised in that the n-alkyl acrylata for 

10 forming tha copolymara (X) and (XX) ia n-haxyl 
acrylata. 

20. Impact additiva according to Claims 16 
and 17, characterised in that the n-alJcyl acrylata for 
forming the copolymara (I) and (II) ia n-heptyl 

15 . acrylata. 

21. Impact additive according to Claims 16 
and 17, characterised in that the n-alkyl acrylata for 
forming the copolymara (I) and (II) ia n-octyl 
acrylata. 

20 22. . Impact additive according to Claims 16 

and 17, characterised in that tha n-alJcyl acrylata for 
forming the copolymer (I) is n-octyl acrylata and that 
tha n-alkyl acrylata for forming tha copolymer (II) is 
n-butyl acrylata. 

25 23* Impact additive according to one of 

Claims 1 to 3/ characterized in that the linear or 
branched alkyl acrylates constituting the mixture of 
alkyl aerylatea used for forming the copolymers (I) 
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and/or (II) ar« «thyl aorylate, n-propyl acrylate, 
n-butyl aarylat«, amyl acrylate, 2 -methylbutyl 
acrylate, 2-ethylhexyl acrylate, n-hexyl aorylate, a- 
octyl aorylate, n-decyl aorylate,- n-dodecyl aorylate 
and 3, 5, 5-trimethylhexyl aorylate. 

24. Impact additive according to Claim 23, 
characterized in tbat use is made of an amount by 
weight of n-alkyl acrylate at least equal to 10 % by 
weight of the mixture of alJcyl aerylates. 

25. Impact additive according to Claim 24, 
characterised in that use is made of an amount by 
weight of n-alkyl acrylate of between 20 % and 80 % by 
weight of the mixture of alkyl aorylates. 

26. Impact additive according to one of 
Claims 23 to 25, characterised in that the n-alkyl 
acrylate is n-octyl acrylate. 

27. Impact additive according to Claim 1 or 
2, characterized la that the alkyl methacrylate used to 
form the shell is methyl methacrylate. 

28; Thermoplastic polymer composition 
containing an impact additive according to any one of 
Claims 1 to 27. 

29. Composition according to Claim 28, 
characterised in that the thermoplastic polymer is 
composed of one or a number of polymers of the 
polycondensates type, in particular polyesters, such as 
poly (butylene terephthalate) , poly amides, 
polyesteretheramides, polycarbonates and alloys of the 



abovementioned polymers. 

30. Composition according to Claim 28, 
charactarixed In that the thermoplastic polymer is 
composed of on* or a number o£ polymers chosen from the 
group formed by poly (alky 1 metfaacrylate) ■ and in 
particular poly(methyl methacrylate) j optionally 
superchlorinated vinyl chloride homopolymers; the 
copolymere which raault from the copolymer ization of 
vinyl chloride with one or a number of ethylenically 
unsaturated comoaomers and which contain at least 80 % 
by weight of polymerised vinyl chloride; 1,1-dichloro- 
ethylen* homopolymer; or 1, 1-dif luoroethylene 
homopolymer. 

31. Composition according to Claim 30, 
characterised in that the thermoplastic polymer is a 
vinyl chloride homopolymer. 

32. Composition according to Claim 29, 
characterised in that the thermoplastic polymer is a 
poly (butylene terephthalate) . 

33 . .Composition according to one of Claims 
28 to 32, characterised in that the content of impact 
additive is between 1 part and 30 parts by weight per 
100 parts by weight of the thermoplastic polymer used. 

34. Composition according to Claim 33, 
characterised in that the content of impact additive is 
between 5 parte and 10 parts by weight per 100 parts by 
weight of the thermoplastic polymer used. 

35. Proeaaa for producing an impact: additive 



according to claim 1 comprises the preparation, in a 
first stage, of a crosslinked elastomeric core composed 
of a nucleus and of a covering and then, in a second 
stage, the grafting onto the said crosslinked elastomeric 
core of a shell made of poly (alky 1 methacrylate) . 

36. Composition according to claim 30, 
characterized in that the thermoplastic polymer is a 1,1- 
trif luoroethylene homopolymer. 

37. An impact additive according to claim 1, 
wherein the core contains above 0 to 80% by weight of 
said covering. 

38. An impact additive according to claim 37, 
wherein the covering constitutes at least 5% by weight of 
said core. 

39. An impact additive according to claim 37, 
wherein the covering constitutes at least 10% by weight 
of said core. 

40. An impact additive according to claim 1, 
wherein the core does not contain a covering. 
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IMPACT ADDITIVE OF THE CORE/ SHELL TYPE 
FOR THERMOPLASTIC POLYMERS 

Abstract 

The invention relates to an impact additive of 
the core/ shell type for thermoplastic polymers. 

This impact additive comprises a crosslinked 
elastomeric core based on n-alkyl acrylate and a shell 
made of poly(alkyl methacrylate) grafted onto the said 
core. 
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